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PREFACE. 


—_Yy_—- 


HE matter of this book originally appeared 

in the form of articles in the Photographic 
Quarterly, and is now republished, with some 
slight additions, in the hope that it may help the 
introduction of the lantern as an every-day ap- 
pliance in elementary and other schools. The 
author's experience as a teacher enables him to 
speak in the highest terms of the value of the 
lantern as an educational instrument, and it was 
a desire to show how easily and cheaply the 
advantages arising from its use may be secured 


that prompted the writing of the articles. 


The second part of the book contains nothing 
that is new, but the author has been careful to 
make no statements that are not the result of 


actual experience. 


C Hiss 
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ON SALE OR HIRE. 


100,000 SLIDES IN STOCK, 
Illustrative of Every Department of Knowledge. 
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THE EMPLOYMENT OF THE LANTERN IN 
CLASS TEACHING. 


Tis not so very long ago that the greater part of the 
work done in ordinary schools consisted of committing 

to memory certain specified portions of text-books, which 
were reproduced piecemeal or in their entirety in response 
to questions from the master, who considered that he had 
done his duty towards his pupils when he had “heard 
them their lessons” and set fresh tasks for the following 
day. It is teaching of this kind, carried on by the lineal 
descendants of the famous Dr. Blimber, that is respon- 
sible for the startling information that ‘Gibraltar is an 
island built on a rock” ; “ Cape Hatteras is a vast body of 
water”; “Mason and Dixon’s line is the Equater (sic)” ; 
‘the stomach is a small pear-shaped bone situated in the 
body”; “the optic nerve is the principal nerve used in 


digestion”; “the molars are the teeth that grow outside 
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the head” ; and the like.* Some of us have heard, too, of 

examinees in Biology who had never looked through a 

microscope, and of so-called teachers of Chemistry whose 

only apparatus was a blackboard and a piece of chalk. 

Teaching of this kind—if indeed it can be called teaching 
at all—develops only one faculty, the memory; and tends 
at the same time to develop, from the very repulsiveness 
of the method, an ineradicable dislike to the acquirement 
of knowledge of any kind and in any form. Education in 
the proper sense of the word it certainly is not. Happily, 
however, this method, with many other educational absur- 
dities, is surely, if slowly, passing away. The faculties of 
observation and reasoning are no longer neglected, and it 
is becoming generally recognised that, as a gateway of 
knowledge, the eye is not less important than the ear. An 

acquaintance at first-hand with the objects of phenomena 

to be studied is the thing to be aimed at, and not the mere 

memorising of what somebody has said more or less 
accurately about them. Even where, as in many cases, 

direct acquaintance is not possible, a careful drawing, or, 
better still, a photograph, is worth an hour’s mere oral ex- 
planation ; and a later and wiser race of teachers is being 
developed, anxious to reach the minds of their pupils by 
one most direct path, and on the alert to acquire means of 
illustration which will enable them to clothe the dry bones 
of their facts in attractive garments. 
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AS AN Alb IN TEACHING. » 


It is, I think, beyond question that teachers as a body 
have not yet recognised how valuable an assistant they 
have ready to their hands in the optical lantern, probably 
because they are unaware of the important modifications 
and improvements that have been made in the instrument 
in the last few years. Popular lecturers, and the higher 
class of teachers of science, have of course frequently 
employed the lantern for purposes of illustration, but its 
use in connection with schools has been confined to pur- 
poses of entertainment ; and the idea that it might be used, 
and ought to be used, constantly as an aid in the daily 
work of the school, will probably be new to most school- 
masters. In cases where such an idea has been enter- 
tained, it has generally been given up as impracticable ; 
mainly, I imagine, because it was supposed that the 
apparatus required was very costly, and that its use 
involved a very large amount of trouble. One of the chief 


objects of this little book is to show that such objections 


have no foundation in fact. 

It is the general belief that a lantern can only be used 
effectively in a darkened room; and it is objected, with 
reason, that the darkening of the room whenever a few 
slides have to be shown is very troublesome, interferes 
with the taking of notes by the pupils, and last, but not 
least, affords an opportunity for mischief and disorder of 
which the less earnest portion of the class is not slow to 
take advantage. It is in fact indispensable, if the lantern 
is to be used at all generally for class-work, that it should 
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be used in a room so well lighted that students can take 
notes comfortably, and that no additional difficulty in 
“maintaining discipline is placed in the way of the teacher. 
It is also essential that the teacher should be able to 
perform all the necessary manipulations without the aid 
of an assistant, and without interfering with his proper 
work of teaching. Many considerations that are of great 
importance when the lantern is used purely for exhibit- 
ing pictures as such, need not be taken into account at 
all. Great brilliancy of illumination is unnecessary ; it 


is sufficient if the pictures or diagrams are easily and 
distinctly visible. Only a small screen, however, is 
required, and the increased brilliancy of the smaller disc 
compensates for a considerable amount of diffused light, 
and slides can be shown effectively in a room so well 
lighted by daylight or gaslight that ordinary print can be 
read with comfort. All that is necessary is to place the 
screen so that no light falls directly on it from the 
windows or gas-burners, and to avoid excessive general 
illumination of the room by drawing down the blinds or 
regulating the number of gas-burners. Many lantern 
manipulators are in the habit of exhibiting at night-time 
in a room with sufficient diffused illumination to enable the 
audience to move about and to see one another ; but, so 
far as I am aware, the first to demonstrate the possibility 
of using a lantern successfully in a room illuminated by 
daylight, was Mr. L. C. Miall, Professor of Biology in the 
Yorkshire College, and he certainly was the first to put 
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the plan into actual and continuous operation for the 
purpose of illustrating courses of lectures. 

There is probably no other educational institution in 
which the optical lantern is used to such a large extent for 
ordinary class-work as in the Yorkshire College, Leeds, 
one of the colleges of the Victoria University, the initiation 
and growth of the system being due to Professor Miall. 
Almost every department has its lantern, and such widely 
different subjects as Biology and Engineering, Ancient 
History and Textile Industries, are illustrated by the 
Same means. An account of what has been done and is 
being done in this college will probably be more convincing 
than a whole volume of speculative suggestions as_ to 
what might be done. | 

How far diagrams and photographs shown by means of 
the lantern can or ought to replace large diagrams hung 
upon the walls is a question of considerable importance, 
Diagrams have undoubtedly certain advantages ove 
lantern-slides. They remain in view of the student during 
the whole of the lecture or lesson, and can be left on the 
wall for some time afterwards, Opportunity is thus given 
for careful consideration of the facts tabulated, and, if 
hecessary, for making a sketch of the object represented. 
If the same matter is exhibited in the form of a lantern-slide 
it cannot remain on the screen for long, and the time 
given for its consideration may not be sufficient for the 
sluggish comprehension of a dull student. Chiefly for 
this reason it'is held by some of the best teachers of 
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science, and especially of technology, that for their purpose 
diagrams are indispensable, and cannot be replaced by 
slides. The weight of this objection will, however, vary 
with different subjects; there are many instances, too, 
in which prolonged examination of a diagram is not at all 
necessary, and others in which a photograph shown in the 
form of a lantern-slide is of far greater value than any 
number of diagrams. Cost of production, facility for 
storage and exhibition, are also very important matters. 
Diagrams, if at all elaborate, are very costly, and the 
expense of any considerable number would be so great 
as to be prohibitive except in the case of the wealthiest 
institutions. Moreover, they are bulky and occupy much 
storage room, are very liable to be damaged, and if at all 
large are very troublesome to put up for exhibition. 
Lantern-slides, on the other hand, can be prepared very 
cheaply, occupy very little space, and are easily exhibited. 
Their use, too, enables a much larger number of illustra- 
tions to be shown, not only because of the smaller 
expense, but also on account of the space required for 
their exhibition. A hundred or a thousand lantern-slides 
can be projected successively on one small screen, but it 
would require the walls of a very large room to support 
fifty diagrams. With respect to expense, there are in my 
own knowledge several cases in which the cost of slides 
to illustrate particular lectures was much less than a 
quarter of the cost of an equivalent set of diagrams. In 


not a few cases, moreover, it is practically impossible to 
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reproduce a subject in the form of a diagram because of 
its complexity, but the preparation of a lantern-slide 
presents no great difficulty. 

Experiments, wherever practicable, should be made on 
a sufficiently large scale to be visible to a class of moderate 
size, but in cases where only a small piece of apparatus 
can be used, and where the motion or whatever else has 
to be observed is very small, the lantern is the only means 
of making the result visible to a large class. We are, 
however, at present almost exclusively concerned with the 
illustration of various subjects by means of pictures or 
diagrams in the form of slides. 

The arrangements adopted at Leeds vary somewhat 
according to the form and mode of lighting of the particular 
lecture-room ; but the general principle is the same in all 
cases, and they may be taken as typical of arrangements 
Which would answer quite well under all ordinary circum- 
stances. [he most novel and important points are that 
the slides are exhibited in a well-lighted room, and all the 
necessary manipulations are done by the lecturer or teacher 
without any difficulty, 

The lecture table is usually 3 ft. high, and the lantern, 
supported as a rule on a small sloping stand, is placed on 
the table in such a position that the taps of the burner 
and the carrier for the slides are within easy’ reach. 
The slides that are to be shown are placed in order in a 
small pile near the lantern, or, if any one slide is to be 


shown several times during the same lecture, they are 
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arranged on a sheet of white paper so that any particular 





slide is easily picked out. 
The screen is placed against the wall behind the lecture 


table, and therefore facing the class, the distance between 
the screen and the lantern being from 6 ft. to 8 ft. The 
rooms are lighted only from one side, and in some cases the 


} 
| 








Fic. 1 
B. Benches. T. T. Table. L. Lantern. S. Screen. W. Window. 


screen is placed at an angle in the corner of the room near 
the windows (Fig. 1). It is necessary to have the centre of 
the screen somewhat higher than the lecture-table, and 
hence it is not only placed cornerwise, but is also inclined 
at a slight angle with the wall. In other cases the screen 
is placed behind the middle of the table, and the difficulty 
of preventing the light from the windows from falling on 
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it is somewhat greater. The screen must be at some 
height above the lecture table, in order that the lantern 
may not obstruct the view, and by drawing blind No. 1 
(Fig. 2) down completely, and Nos. 2 and 3 partly down, 


the screen is in shadow whilst sufficient light is thrown 


* 
/ 





Fic. 2. 
L. Lantern. S. Screen. 





upon the benches. The raising of the screen to some 
height above the table is also necessary in all cases where 


a slope, and the screen is in the corner, it is sufficient if 


| 
the seats are on a level, but when they are arranged on | 
| 
| 
the bottom of the screen is level with, or even below, the | 

| 


top of the table. If the room is used at night, the screen 
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must be protected from the direct light from the burners. 
When the room is high and the lights are near the top 
this can be done by having a strip of wood or other 
opaque substance projecting from the top of the screen at 
right angles with its face (p, Fig. 3), but if the burners 
are low a screen of tin plate must be placed behind them 
in such a way as to throw the light down on the benches 
whilst they keep the screen in shadow. 

The screen should be about 5 ft. square, and no better 
material can be found than the stout cartridge paper which 
can be obtained 62 in. wide and of almost any length, at 
a cost of about one shilling per yard run. It is attached 
to a square deal frame by means of tacks or drawing-pins, 


and when the paper becomes dirty it is readily renewed 


at a trifling expense. Screens can also be made of canvas, 


covered with white paper and whitewashed, but this plan 
is much more troublesome and costly. The screen is 
supported by means of “eyes,” which are screwed into 
the bottom corners of the frame and fit over hooks driven 
into the wall ; small chains are attached to the top corners 
of the frame, and their other ends pass over other hooks 
in the wall, the length of the chains determining the 


inclination of the screen. When the difference between 


the lighting of the room in the daytime and at night makes 
it necessary to alter the slope of the screen, two frames 
may be used, hinged together at the bottom. The front 
frame carries the screen, whilst the back frame is attached 
to the wall; and slotted iron struts, which can be clamped 


i 
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by means of screws, are attached to each side of the screen 


so that the latter can be fixed at any angle (Fig. 3). 








The body of the lantern should be small, and the 


Fic. 3. 


A. Oxygen Bottle with Regulator. B. Stand for Lantern. C. Strut for 
adjusting Screen. D. Protection against Top Light. 


chimney as low as possible, in order that it may not 
obstruct the view of the screen. It should be placed on 
a small sloping wooden stand (Fig. 4), the top of which 
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is a board a little greater in length and breadth than the 
base of the lantern, with a narrow fillet of wood running 
all round it to prevent the lantern from slipping. For 
greater security the lantern may be fastened to the stand 
by means of the screw with which it is usually provided. 
The height of the stand—that is, the height to which the 
lantern must be raised above the table—will be determined 
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by the height of the screen ; and the inclination of the top 
of the stand must correspond with the slope of the screen ; 
the angle a, Fig. 3, being equal to the angle 4 which the 
side of the screen makes with the wall, for it is essential 
that the front lens should point directly to the centre of 
the screen and that the axis of the lantern lenses should 
BE perpendicular to the face of the screen, otherwise the 
image will be distorted and badly defined. If the slope of 
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the screen has to be changed it will be necessary to make 


a corresponding change in the inclination of the lantern po 


and this is provided for by having the top of the stand 
hinged so that it can be raised or lowered by inserting a 
wedge which should be broad enough to rest on both sides 
of the stand. It is very desirable, however, to avoid as 
far as possible all complications in the lantern, stand, and 
screen, and all necessity for altering the various adjust- 
ments, T’he simpler the arrangements the greater the 
comfort in working, and the less the chance of any diffi- 
culties arising. 

By far the most convenient and satisfactory method of 
illumination for this particular purpose is the oxy-hydrogen 
or lime light, worked with a “ blow-through” or “safety ” 
jet, coal-gas from the ordinary gas supply, and compressed 
oxygen from steel cylinders. Oil lamps are very trouble- 


Some, give an inferior light, and cannot be safely used if 


the lantern is inclined as much as is frequently necessary 
under the special conditions described. 

The low price of compressed oxygen prepared by the 
Brin’s Oxygen Co., and the fact that it can now readily be 
sent to any part of the country, is one of the most im- 
portant factors in making the use of the lantern possible 
for general school-work. All trouble in the shape of 
preparation is reduced to a minimum. 

The exhibition of slides being provided for, it js 
necessary to determine what subjects can be most profit- 


ably illustrated in this way. Projection of experiments in 
2 
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Natural Philosophy and Chemistry, may be left out of 
consideration as already quite familiar. In the Yorkshire 
College, the lectures on Engineering, Dyeing, and the 
Textile Industries, are profusely illustrated by photo- 
graphs and drawings (often reproduced by photography) 
of machines and parts thereof, of plants yielding colour- 
ing matters, etc., micro-photographs of fibres, etc., and 
designs for textile fabrics. The number of illustrations 
possible in this way is far greater than if diagrams were 
used. The lectures on Biology are illustrated by micro- 
photographs of drawings and of the actual objects. So 
convenient and successful has the plan proved that the 
microscope is rarely used for lecture illustrations, but is 
relegated to its proper place in the laboratory. A great 
saving of time is thus effected, for a lantern-slide of a © 
micro-photograph can be seen by and explained to the 
whole class at once, whereas an object under a microscope 
must be shown to each student separately. Passing now 
to subjects more closely related to ordinary school subjects, 
the Professor of Classics, Principal Bodington, tells me 
that when teaching Classical texts, he has found photo- 
graphic lantern-slides invaluable for the reproduction and 
exhibition of maps and plans such as those which illus- 
trate Napoleon III.’s account of the campaigns of Ceesar, 
whilst photographs of the famous localities and buildings 
of antiquity have been most useful in impressing upon 
students the reality of the subjects that they were 
studying. Inthe department of Art and Design, photo- 
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graphs of the great masterpieces and other instructive 
examples are exhibited with much advantage to the 
students. Courses of lectures on Geography have been 
given to teachers engaged in the elementary schools of 
the district, and the use of the lantern enabled the 
lecturer to give a large number of illustrations that 
could not possibly have been given without its help. 
Here we have highly successful experience in the use of 
the lantern to illustrate three subjects that are commonly 
taught in schools, and there is no reason why other 
Subjects of a school curriculum should not be treated in 
the same way. Languages and Mathematics are, of course, 
beyond the scope of pictorial illustration, and the diagrams 


in the latter subject are much more instructive if built up on 


the blackboard before the students. Geography, Physio- | 


graphy, and Natural History lend themselves most readily 
to treatment of this kind ; but in teaching History (modern 
as well as ancient), maps and plans, which can be so easily 
reproduced by photography, together with photographs 
of the most famous places and persons—the latter from 
paintings or engravings—would create interest in a subject 
which, as it is now taught, is not uncommonly regarded 
by pupils with great aversion. 

The production of lantern-slides is most easily and 
rapidly done by photography. Original objects, drawings, 
large photographs, illustrations in text-books, can all be 
reproduced in the same way. At the Yorkshire College 
the number of slides required by the various departments 
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is so large that the whole time ofa special photographic 
assistant is occupied with their production, although the 
work is much facilitated by the ingenious copying camera 
devised by Professors Barr and Stroud.* Very good 
slides, illustrating almost all subjects, can now be purchased 
very cheaply, and there is little doubt that if a general 
demand arose for sets of slides for school purposes, the 
leading professional producers of slides would meet the 
demand at still lower prices. There are several non- 
photographic methods of making slides which will give 
very good results in the hands of any one who can use a 
pencil. Thin and finely-ground glass of the proper size 
(32 in. square) can readily be drawn upon with a finely 
pointed but somewhat soft pencil, and when the drawing 
is finished a solution of Canada balsam in benzene is 
poured on the glass and allowed to harden. This makes 
the glass practically transparent, and a cover-glass is 
afterwards put on in the ordinary way. A method that 
I have frequently used with success is to immerse the 
carefully cleaned glass plates (not ground) in a solution 
of gelatine containing 2 to 3 grains per fluid ounce, and 
allow them to dry out of contact with dust. The surface 
of the glass is now covered with an extremely thin 
film of gelatine, and can be drawn or written upon quite 
easily. -Liquid Chinese ink gives the best results, and 








* . . 
‘ wee Pat., 1889. This copying camera can be obtained complete 
om W. Middlemiss, Bradford, Yorks, and costs, with lens and lamps, 


L110. 
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a pen with a fine rounded or turned-up point should be 
used. Either plan is available for writing out tables of 
figures and making simple diagrams and sketches. If 
necessary, the glass may be laid over a drawing, which 
can then be copied by tracing it; but for all elaborate 
subjects copying by photography will be found cheaper, 
quicker, and much more satisfactory. 

Slides can be stored in grooved boxes, or in boxes 
without any grooves but with a limited number of 
divisions. When the number is large it is better to have 
a small wall case, a little more than 33 inches from back 
to front, with vertical divisions a little more than 34 
inches apart. Horizontal shelves are inserted at such a 
distance that each compartment easily holds ten, twelve, 
or twenty slides, leaving room at the top for the insertion 
of the thumb or finger. The front edge of the shelf in 
each compartment is hollowed in order to facilitate the 
handling of the slides. 

Cost is always an important consideration in matters of 
this kind, but no very formidable expenditure need be 
incurred. A useful lantern can be obtained for thirty-five 
shillings; and a really serviceable one, capable of being 
used on a large screen, for fifty-five shillings, including 
the jet. A Beard’s Automatic Regulator costs thirty 
shillings. The cost of the screen and the stand for the 
lantern will vary according to circumstances, but should 
be under £1 for the two. We may therefore put the cost 


of a serviceable outfit at about five guineas, but to this 
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of course must be added the cost of slides. Current 
expenses will be simply for limes and oxygen; no charge 
is made for the loan of the cylinders containing the 
oxygen, provided that they are not kept beyond a certain 
time, i 

It will be seen that the constant use of the lantern 
for ordinary class-work is not only practicable, but the 
provision of the necessary apparatus involves no extrava- 
gant outlay. Of its great utility there can be no question. 
It is a trite saying that things that we see are better 
remembered than things that we merely hear or read of, 
and this is even truer of children than of adults. Every 
one knows, too, how enthusiastic children become over 
anything in the shape of a picture and how eagerly they 
will listen to an explanation of its meaning; and the 
use of the lantern would at any rate excite in the pupils, 
and possibly in the. teacher also, an interest in their 
lesson that is not seldom conspicuous by its absence. 
The example and practice of the Yorkshire College has 
been followed on a smaller scale, but with very gratifying 
results, in several High Schools in the district ; and it is 
to be hoped that the day is not far distant when an optical 
lantern, with its sets of slides, will form part of the equip- 
ment of every school, and its use be as common as the use 
of the blackboard, 








PART. i, 


MANIPULATION OF THE LANTERN. 


T is now necessary to describe the forms of lantern 
most useful for general school work and for demon- 
strations in technical subjects ; to summarise very briefly 
such principles of construction as must be understood if 
the instrument is to be used properly; and to explain 
those points in manipulation which must be attended to in 
order to secure good results. No attempt will be made, 
of course, to write a complete treatise on the subject (that, 
indeed, would require a large volume), and the chapter is 
written mainly with a view to help schoolmasters and 
teachers of science who have had no experience in lantern 
manipulation, but who recognise the great utility of this 
instrument as a means of illustration, and the great part 
that it is undoubtedly destined to play in education. 

The essential parts of the optical lantern are the light, 
or, as it may conveniently be called (adopting Mr. Lewis 
Wright’s nomenclature), the radiant, the condenser, which 
collects and concentrates the light, and the odjective, which 
forms the image. The rest of the instrument consists 
simply of the casing and supports that enclose these 
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essential parts and keep them in their proper relative 
positions. 

Tue Osjective, if of the short focal distance that 
alone will be suitable if the lantern is to be worked by 
the teacher or lecturer himself, must be a doublet or 
rectilinear lens. Those supplied with the cheaper lanterns 
are usually photographic lenses of the type commonly 
employed for portraiture, and, as a rule, work very 
well. Other lenses of similar but not quite the same 
construction are made specially for lantern purposes, and 
are better when pictures or complex objects have to be 
shown as perfectly as possible, but are not really necessary 
for ordinary class work. A good objective must not only 
give uniform illumination and good definition all over the 
disc, but must also have a field as flat as possible; that 
is to say, the image at the edge of the disc and the 
image at the centre of the disc must both be sufficiently 
well defined with the lens in the same position. If this 
requirement is not satisfied, but the image at the edge 
is blurred whilst that in the centre is sharply defined, 
and vice versa, the field of the lens is too round, and 
another lens should be obtained. Further, the lens 
must be rectilinear, or at any rate must give no per- 
ceptible curvature to lines that should be straight, and 
no perceptible convergence to lines that should be parallel. 
Both these qualities can be estimated at the same time 
by putting into the lantern a slide consisting merely of 
straight lines running horizontally and vertically, great 
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care being taken that the lantern itself is properly adjusted 
with respect to the screen. An ordinary slide is of little 
use for the purpose. 

The focal length of the objective should be from 4 to 
6 inches if the lantern is to be worked by the teacher 
from his lecture table, but must be very much longer if 
it is worked by an assistant from the back of the room, 
and in this latter case a single lens may be used instead 
of a doublet. The exact focal length necessary is in 
every case determined by the size of the disc required 
and the distance at which the lantern can conveniently 
be placed from the screen. 

The following table gives data sufficient for ordinary 
class work ; the upper horizontal column gives the focal 
length of the lens 7” inches. The first vertical column 
gives the diameter of the disc on the screen i” feet, and 
the other vertical columns give the distance in feet and 


inches at which the lens of the lantern must be placed 
from the screen. 








DIAMETER OF EQUIVALENT FOCAL LENGTH OF LENS. 
DISC. | 4 4h | 5 | 6 
3 feet. 4 4 4-10 | 5 5 6 6 
4 5 5 8 6 4 7 I 6 
45 ” 6 4 7 I y re | 9 6 
5s 9 RE 7 10 8 Io 6 
6. 5; | 8 4 Ser i058 I2 6 





For example, if the focal length of the lens is 6 


inches, and a disc is required 4 feet in diameter, the lens 
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of the lantern should be 8 feet 6 inches from the screen. 


The distances in the table are supposed to be measured 
from the optical centre of the lens, which may, with 


sufficient accuracy, be assumed to be halfway between 
the two lenses composing the ordinary doublet. For 
all ordinary purposes, the distance may be- measured 
from the front lens. 

The lenses are usually fitted into brass mounts pro- 
vided with a rack and pinion for fine focussing, and the 
mounts screw into a draw. tube by means of which the 
coarse focussing is effected. They should be cleaned 
from time to time by dusting with a camel's hair brush, 
and rubbing with a soft wash-leather perfectly free from 
grit. Before being used they should be left for some 
time in the room in which they are to be used, in order 
to prevent condensation of moisture on their surface. 
This can only happen when the lenses are colder than 


the air in the room. 


Tue CoNDENSER usually consists of two plano-convex 
lenses mounted in brass cells with their convex surfaces 
inwards and nearly touching one another. Their diameter 
is usually 4 or 4} inches, and this is the best for showing 
slides, but if apparatus is to be projected it is an ad- 
vantage to have condensers 5 inches in diameter. The 
function of the condenser is to collect the diverging 
beam of light proceeding from the radiant, and convert 
it into a converging beam which passes through the 
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object into the objective, the latter forming the image 
(Fig. 5). If there were no condenser, only a very small 
fraction of the light would be utilised in forming the 
image on the screen. The best relative positions of the 
radiant, the condenser, the object, and the objective depend 
on the focal length of the condenser and the objective ; 


they must be so arranged that the converging cone of 
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rays proceeding from the condenser fully illuminates the 
object without to any great extent passing outside it, 
and the whole of the cone, whilst still converging, should 
fall into the objective. Broadly stated, with a given 
condenser, the further the objective, the nearer the radiant 
and vice versé (compare I and 2, Fig. 5). When pro- 


jecting the image of apparatus, for example, it is almost 


always necessary to move the objective further away 


from the condenser, and then, in order to get the best 


Ra acter 
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results the radiant must be moved nearer to the con- 
denser. The further the lantern is away from the screen, 
the nearer will the objective be to the condenser when 
a slide is in focus, and consequently the further must 
the radiant be from the condenser, and vice versd. After 
a little experience, the positions giving the best results 
will be easily and quickly found by trial. 

Condensers should be carefully cleaned from time to 
time in the same way as the objective. When in use 
they must not be heated too rapidly, or they will most 
probably crack, the danger of this result being increased 
if the lenses fit too tightly into the brass mount. The 
radiant should always be turned up gradually in order 
that the condenser may be slowly heated. The lantern 
should be properly ventilated, special provision being 
made, if possible, for a current of cool air to pass 
continually over the face of the condenser. When a 
lime-light is used, care must be taken that the jet is 
not moved too close up to the condenser, and that the 
flame is not projected towards the condenser in con- 
sequence of pitting of the lime. 

Tue Rapiant will be either an oil lamp, or the lime- 
light with a blow-through or safety jet. The former is 
troublesome, cannot be used successfully in a room lighted 
by daylight, and cannot be used at all if it is necessary 
to tilt the lantern at any considerable angle ; the latter 


1s So simple to work now that oxygen can be obtained 
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compressed in bottles, and the results are so much more 
satisfactory, that its use is to be recommended wherever 
possible. 


Or. Lamps for the optical lantern are now made with 
two or three wicks, each about two inches broad, placed 
parallel with one another, and arranged so that their 
edges are towards the condenser. Sometimes lamps are 
made with four wicks, but they are much more trouble- 
some to use than lamps with three wicks, and the gain 
in intensity of light is seldom appreciable. Over the | 
wicks is an arched cover carrying a tall chimney, and | 
the lamp is closed at the end next the condenser by a | 
glass plate, and at the other end by a metal door in | 
which there is a small sight-hole. The cover is hinged | 
at one end and can be lifted up for the purpose of 
lighting the wicks, and each wickholder has a toothed | 
pinion by means of which the height of the wick can 
be regulated. | 

Considerable care is required in order to get the best | 
possible results from an oil lamp.. The wicks, which | 
should not be too tightly woven, are cut into lengths | 
of seven or eight inches, and carefully dried. They are 
then inserted into the wickholders and carefully trimmed | 
with a sharp pair of scissors, the corners being slightly | 
rounded off. After they have once been properly trimmed . 
and have been used, they should never be touched with | 
| Scissors; all that is necessary is to turn the wick up and ! 


a eae 
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carefully wipe off the charred portion with a piece of soft 
paper. The lamp, after being filled with oil, should be 
allowed to stand for a short time before being lighted, 
in order that the wicks may become properly saturated 
with oil. It is important to remember that when the 
wicks are burning they should never be turned more 
than half down; if the flame is very low the wick chars 
to a considerable depth, and when the wick is turned up 
again the illuminating power of the flame is very poor. 

Only the best paraffin oil or petroleum should be 
used; the cheaper and more volatile oils with a low 
flashing point are dangerous. The ordinary lamps hold 
about a pint of oil, and it is convenient to have a glass 
bottle holding about a pint, with a mark upon it showing 
the quantity of oil that fills the lamp. After use the 
oil is emptied from the lamp back into this bottle, which 
is then filled to the mark from the stock-can, and when 
the lamp has to be used again the whole contents of 
the bottle can be emptied into it with the knowledge 
that the lamp will then be properly filled. 

One of the great drawbacks to the use of oil lamps 
is their tendency to produce a disagreeable smell, but 
this can be almost entirely prevented by the exercise of 
a little care. The lamp should be kept scrupulously 
clean, and care must be taken not to allow any fragments 
of charred wick to lodge in the wickholders. Before 
use the body of the lamp and the wickholders should 
be very carefully wiped with a dry cloth in order to 
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remove the thin film of oil which spreads over the 
surface and is one of the chief sources of the smell. 
This film of oil arises mainly from leakage through the 
joints of the pinions in the wickholders, and with a 
view to prevent this as far as possible, the reservoir 
should always be completely emptied of oil after use 
and before the lamp is put away. Dusting the body 
of the lamp with camphorated chalk, which is afterwards 


carefully wiped off, facilitates the removal of the oil. 


THe Lime-Licut, oxy-hydrogen light, or oxy-calcium 
light is produced by blowing a jet of oxygen gas under 
small pressure through a flame of coal gas, hydrogen, 
or alcohol, and allowing the non-luminous flame thus 
produced to impinge on a piece of lime, which thereby 
becomes intensely heated and emits a very brilliant 
light. When very brilliant illumination is required the 
two gases are allowed to mix before they issue from 
the jet, but for all ordinary purposes the safety or 
blow-through jet is amply sufficient, and it is much 
easier to work. The blow-through jet usually has one 
of the forms shown in Fig. 6—the outer tube conveying 
the coal gas whilst the inner tube conveys the oxygen. 
The two gases meet only at the mouth of the jet, the 
arrangement of the tubes and taps, with the socket for 
supporting the jet, being shown in Fig. 7. It is essential 
that the tubes carrying the supply of the gases should 
be fitted to the proper taps, and if they are not already 
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marked, the oxygen tap should be distinguished from 
the other by nicking the edge in two or three places 
with a file. 
The illuminating power of the jets is affected very 
_ considerably by the relative diameters and positions of 
the two tubes, and varies greatly in different jets. Some 
time ago the author made careful photometric comparison 
of a large number of jets from various sources, and 
three jets of pattern a (Fig. 6), made by Newton & Co., 


SD 


were found to be the best. The form B is the most 
common, and very good jets of this kind can be obtained ; 
but many of them are very wasteful in their con- 
sumption of oxygen, and they should always, if possible, 
be tried before being purchased. 

The lime cylinder is supported on a pin (Fig. 7), 
which should be provided with a cog-wheel arrangement 
for rotating the lime, this being worked by means of a 
rod extending outside the lantern, Sometimes the lime- 
pin and cog-wheels slide backwards and forwards, so 
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en 
that the distance between the lime and the jet can be 


adjusted, the support, etc., being clamped by a screw. 





In other cases the lime-pin has no slide motion, the 


best position having been determined by the maker. 

The limes are in the form of cylinders, which should 
be as accurately turned as possible, and have a central 
hole through which the lime-pin passes. This hole is 
usually filled with lime-dust, and must be cleaned out 
with a wire or a rat-tail file. The limes sold are 
known as “hard,” “soft,” and “Excelsior”; they all 
give good results with a blow-through jet, but the soft 
and Excelsior limes are considered to be slightly better 
for this purpose than hard limes. It is absolutely 
hecessary that the limes should be protected from air 
and moisture. They are usually packed in tins with 
lime-dust, but they are best kept in a wide-mouthed 
glass bottle fitted with a good india-rubber cork; a 
brass tube with a screw cap provided with an india- 
rubber washer is also frequently employed. Before a 
lime is used the first time it should be thoroughly 
dried by being baked in, an oven for half an hour or 
so. After use it should be put back into the bottle 
or brass tube as soon as it has cooled ; if left in the 
lantern it will combine with the moisture in the air, 
and will crack and become useless. 

When the jet is used, the lime is put in position, 
and the gas flame is lighted and turned up to a height 
of about an inch and a half, in order that the lime may 
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be gradually heated. After ten or fifteen minutes the 
gas is turned up, and the oxygen is slowly turned on 
until it roars. The oxygen is then turned off until the 
roaring stops, and the hydrogen is adjusted so that 
’ there is a slight excess of it, forming a small “ wing” 


on either side of the lime. If a Beard regulator is 


used, the adjustment of the proportion of oxygen is 
done by means of the ordinary jet tap; but if a Beard 
or some equally efficient regulator is not used, the jet 
tap must be left full on, and the adjustment made by 
means of the tap on the bottle, a difficult thing to do 
without a large amount of practice. 

If the position of the lime is adjustable, it is slowly 
moved towards the flame until a black spot appears in 
the centre of the luminous part, and it is then moved 
very slowly back until this black spot just disappears, 
and the lime support is clamped in this position, which 
will give the maximum illumination. This operation is, 
of course, done with the jet removed from the lantern. 
It is very important that the flame should strike the 
lime cylinder in the centre, so that the illuminated spot 
is exactly opposite the condenser, and not at the side, 
for the latter condition not only gives less effective 
illumination, but may tend to set the lantern on fire by 
producing a long wing of flame on one side of the lime. 
If the jet is so badly made that it shows this defect it 
should be at once rejected. The inside of the nipple of 
the oxygen jet should be carefully cleaned with a wire 
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from time to time, for any grit in the tube, or jagged 
edges to the aperture, greatly increase the tendency of 
the gas to roar. 

The jets and tubes are provided with a socket (Fig. 7); 
and this slides on a vertical rod attached to one end of 
a flat piece of metal or tray which slides horizontally in 
grooves in the bottom of the lantern. The jet can thus 
be raised and lowered, or turned about in a horizontal 
plane, and is clamped with a screw. 





Fic. 7. 


Tue Atconot Jet (Fig. 8), is of great service in 
country places where coal-gas cannot be obtained; it 
gives more light than an oil lamp, but less than a 
blow-through jet with gas.* It consists of a spirit lamp 
with a circular wick, a jet of oxygen being blown across 
the flame, which is thus caused to impinge on a lime. 
A reservoir for the alcohol is outside the lantern, and 
communicates with the wick by a tube. The adjustment 
of the flame is made in very much the same way as in 


a 
— 


* These jets can be obtained from almost all dealers, 





36 THE OPTICAL LANTERN 





the case of a gas jet, the size of the alcohol flame being 
regulated by the height of the wick. Soft limes give 
the greatest amount of light with this flame. 


ComPRESSED OxyGEN is now supplied in steel cylinders 
which can easily be sent by rail to any part of the 
country; the apparatus required for use in connection 
with them is a Beard’s small regulator, and a key for 





opening the cylinder tap. Since the gas is under very 
high pressure, proper care must be exercised, and the 
instructions of the manufacturers must be carefully 
followed. Care must be taken that no grit gets into 
the threads of the screws, or into the cones; and when 
a regulator, valve, etc., is to be screwed on, it must 
be fitted carefully into the socket without any inclination 
to one side or another. The screws should be turned 
until they are quite gas tight, but should not be 
screwed up too far, for they will then be very difficult 
to unscrew, and the thread of the screw may even be 
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stripped off. Taps should always be turned on slowly 
and turned off slowly, in order to avoid sudden variations 
in pressure. A simple and efficient way of testing 
whether a joint is gas tight or not, is to moisten it 
with a little water, or better, saliva, and observe whether 
any bubbles of gas make their escape. 

In order to ascertain how much gas is left in a 
bottle, the pressure is measured from time to time with 
a pressure gauge, and if the capacity of the bottle is 
known once for all, the quantity of gas remaining is 
easily calculated. In order to avoid accidents the same 
gauge should not be used for both oxygen and hydrogen, 
and the glass face of the instrument should be turned 
away from the operator until the pressure is full on. 
The gauge should not contain any oil or grease, and 
there should be no oil or grease on the screw fittings. 
The tap should be turned on very slowly, and indeed 
it is best to turn the cylinder tap until the oxygen 
escapes slightly before screwing the pressure gauge into 
its place. | 

Since a cubic foot of oxygen weighs 1°43 ounce, or I 
ounce of oxygen occupies 0°7 cubic foot, the quantity 
of gas in a cylinder can be ascertained by carefully 
weighing it, if the weight of the empty cylinder is 
known. By weighing it before and after an exhibition, 
the difference in weight will give the quantity of oxygen 
used, even though the weight of the empty cylinder is 


not known. 
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Compressed coal-gas or hydrogen can also be ob- 
tained in bottles, and is a great convenience when an 
ordinary gas supply is not available. It is used with 
a Beard regulator in the same way as the oxygen; 
it is very important not to put on the hydrogen bottle 
a regulator that has been used for oxygen, and vice 
versa. 

The cylinders may be laid on a table when in use, 
a long wedge-shaped piece of wood being placed on 
either side of them to prevent them from rolling off, or 
they may be supported vertically in an iron tripod 
stand. The best plan, however, is to have a strong 
wooden box which holds the cylinder in a_ vertical 
position and is sufficiently high to contain the regulator 
as well as the cylinder. The top lid is hinged, and 
one of the sides is also hinged just below the shoulder 
of the cylinder, in order to give access to the regulator 
and the bottle tap. The lids should be fitted with a lock, 
or padlock, so that any tampering with the cylinder 
when not in use may be prevented. 


Tue Lantern itself should be as small in the body 
as possible, with a view to secure portability, and to 
avoid obstruction of the view of people seated behind 
it. It should not, however, be so small that there is 
a danger of the woodwork at the back taking fire. 
Lanterns with Russian iron bodies work well, but 
become very hot, and it is preferable to have a wooden 
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body with a metal lining, there being a clear space 
between the wood and the metal in order to secure 
proper ventilation. When slides have to be shown, a 
stage or holder for the slide carrier is necessary, and 
it must bring the slide as close as possible to the 
condenser. When experiments in tanks have to be 
performed, the holder or stage must be open at the 


top (Fig. 9); when the image of apparatus has to be 





projected on the screen, the objective must be capable 
of being moved to some distance from the condenser, 
as in what is known as the “ Sciopticon” form of 
lantern.* The “Cantilever” lantern of Hume has 
certain special features, which are clearly shown in the 


illustration (Fig. 10); the front bellows can be removed 


ign .o ink pee Oe ee 

* N.B.—It must be distinctly understood that a cheap and 
simple lantern of the class shown in Fig. 9, is all that is 
necessary for ordinary class-work. The more elaborate lanterns 
are described for the benefit of science teachers. 
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when apparatus is to be shown, and the horizontal rods 
support a small stand carrying the apparatus. It cannot 
however, without slight alteration, be used to the best 
advantage for showing slides, unless fitted with a 4-inch 
condenser. The Chadwick lantern (Fig. 11), though some- 
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what different in construction, has the same advantage 
that the bellows can be removed to allow of apparatus 
being placed between the objective and the condenser, 
whilst it is equally suitable for showing slides, The 


“Ideal” of Archer & Sons (Fig. 12), is of a similar 
type. 
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Sometimes apparatus or experiments must be shown 
with the apparatus in a horizontal and not a vertical 
position. The objective is then removed, and the cone 
of light from the condenser is allowed to fall on a 


mirror placed in front of it at an angle of 45°. The 
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beam of light is thus sent vertically upwards, passes 
through the apparatus (which is supported in a con- 
venient manner) and through an objective; it is then 
received on another mirror at an angle of 45°, and is 
thus projected on the screen. Messrs. Newton & Co. 


have devised a double lantern, both parts of which can 























42 7ZHE OPTICAL LANTERN 





be used in the ordinary position, or one of them can 
be turned up vertically, as shown in (Fig. 13), for the 
projection of horizontal objects. A_ still newer lantern 
by Stroud & Rendall (Fig. 14), has been designed to 
satisfy all ordinary lecture requirements. The two 
lenses of the condenser are separated by a considerable 
distance, and apparatus, etc., can be placed between 








them, the image being formed by the front lens in the 
usual way. The carrier for ordinary slides is placed 
in front of the second lens of the condenser. Objects 
that must be kept in a_ horizontal position are placed 
on a third single condensing lens fixed horizontally, 
and a mirror which is let down between the two vertical 
eng lenses projects the beam of light upwards. 
This beam passes through a lens attached to a vertical 


tS 
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support, and is projected on to the screen by means of 
a mirror. Diagrammatic slides can be placed on the 
horizontal condenser, and a needle can be used for 


pointing out the various parts of the diagram, the 














image of the needle of course appearing on the screen. 
The jet also has some novel improvements, which make 
centering easier, whilst at the same time there is less 
liability of the jet being accidentally displaced after it 
has once been fixed. There is also a special by-pass 


tap, which turns down the oxygen and hydrogen together 
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after the proper proportions have been adjusted by 





means of the ordinary jet taps. 
The adjustment of the lantern and its parts should be 
made with some care. The proper distance having been 
_ determined (see table p. 25), the lantern is placed with 





its axis exactly at right angles to the screen, and with 
the objective pointing to the centre of the screen. The 


jet with a lime is put into Position, and the gas is 


lighted and allowed to remain with a flame at the 
height of 14 to 2 inches for a short time in order to 


warm the condenser of the lantern. The gas is then 


turned up and the oxygen turned on as already described 


EE 
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and the lime is centred by moving the jet up or down, 
and to right or left until the circle of light is in the 


‘centre of the screen. The tray carrying the jet is now 


moved nearer to or further from the condenser until the 
disc on the screen is fully and evenly illuminated. A ~ 
slide is inserted in the carrier and is focussed first with 
the draw tube, and afterwards with the rack and pinion 
on the objective. The slide is then removed, and the 
tray carrying the jet is again moved backwards or for- 
wards until the best illumination of the disc is obtained. 
A black patch in the middle of the screen shows that 
the lime is too near the condenser; want of illumination 
at the edges of the disc shows that the lime is too far 
away. A dark patch near the top, bottom, or side of 
the disc shows that the lime is not properly centred ; 
when making the readjustment, the lime and jet must 
always be moved in a direction away from the dark 
patch—ze., to the right, if the dark patch is on the 
left; up, if the dark patch is near the bottom. 

When the lantern is used for any length of time, it 
is necessary to turn the lime occasionally in order to 
prevent the formation of a hole by the continued action 
of the flame on one spot. 


A Carrier for the slides is necessary, and many 
different forms can be obtained. It must be fixed just 
in front of the condenser, and must bring the slide as 
close to the face of the condenser as possible. Nothing 
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is better than the double sliding carrier, consisting of a 
part that’ remains in the lantern, and a part that moves 
backwards and forwards, carrying the slides with it. 
The movable part consists of two frames, one of which 
holds a slide in its proper position in the lantern, whilst 
the other projects at the side, and can be emptied and 
refilled, The slider is then pushed across, and the new 
picture goes into position whilst the old one projects 
from the other side, and can be removed. 

Slides are put into the carrier upside down, with 
their faces towards the condenser. It is advisable to 
mark them in what is now adopted as the regulation 
manner. Place the slide in front of you so that the 
picture is in its correct position as regards top and 
bottom, right and left. Now put a small circular or 
square patch of paper on the face of the slide at each 
of the top corners, or a strip of white paper across the 
top. The slide will be in its correct position in the -- 
camera when the white patches or line are at the 
bottom and next the condenser. For further details, 
and for instruction as to the methods of performing 
various experiments, the following books may be con- 
sulted: “ The Book of the Lantern,’ by T. C. Hepworth; 
“The Optical Lantern,” by A. Pringle; ‘“ Optical 
Projection,” by Lewis Wright. 
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JAMES SWIFT & SONS’ 


PARAGON PROJECTION LENSES 


THE OPTICAL LANTERN, 


J. 5. & Sons Praga Photographie Lenses. 


For Particulars-of the above, Address— 


UNIVERSITY OPTICAL WORKS, 
81, TOTTENHAM COURT ROAD, 
LONDON. 








4 > 


_ See Report 
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PRIZE , MEDALS. 
Liverpool Fnternational a fay) Photographic Exrbibition, 
1888. 


Exbibition, 1886. 


ARCHER & SONS’ 


NEW OPTICA‘L 


MAGIC 
LANTERNS, 


BOTH OIL AND LIMELIGHT, 
Have proved by public competition to be 


SUPERIOR TO ALL OTHERS. 


s.in the “British Journal of Photo- — == 
March 7th, 1884, and Nou. 6th, 7885, The * IpEAL.”—The Lantern of the future. 





graphy,”’ 





Used at the Walker Art Gallery Photographic Exhibitions, 1888 and 1891; 
to the Liverpool Photographic Association, Liverpool Seamen’s Friend 
ool Agent Society for Promoting Christian Knowledge, Sunlight Soap 
Gamera Club, G. H. Thompson, Esq., Paul Lange, Esq., and many 


supplied 
Society, Liverp 
Works, Manchester 


others. 
The Pp H O T ] N U S (Registered). 
THE MOST POWERFUL OIL-LIGHT LANTERN IN THE WORLD. 
Price £4 4s. 


FULL-SIZE LANTERNS FROM ONE GUINEA TO £100. 
Illustrated Catalogues, many Novelties, Post Free, one Stamp. 


Dissolving Views & Slides of every Description 


Made to Order by our own Artists. 
MAPS, DRAWINGS, ETC., COPIED FOR LANTERN SLIDES IN SUPERIOR STYLE. 


Many Thousand Slides in Stock, for Sale or Hire —New Subjects. 
FIRST CLASS EXHIBITORS FOR LECTURES: 


ARCHER and SONS, 


Manufacturing Opticians and Lantern Specialists, 


43 to 49, LORD ST., LIVERPOOL. 


ESTABLISHED 1848. 





’ z inders, for L ] h 4 i 


SE See a ee 
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DOLLOND & CO,, 


85, LUDGATE HILL, 
LONDON. 





The NEW “DURO” 


CLOTH BINDINGS) 


For Lantern Slides, in [/- Boxes. 


These New Bindings will be found far superior to anything ever before 
introduced, being practically indestructible. 





Photographic Apparatus 


4 





Dollond’s “TOURISTS” Set. 


Half-plate, Double Extension Camera, Leather Bellows, Reversing Frame, 
R. R. Lens, best Double Dark Slide, Folding Tripod Stand, and 
Focussing Cloth. 


Complete, £4 17s. 6d. 
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_MaGic LANTERNS. 


PAMPHENGOS 


Has stood the test for 
OVER TWELVE YEARS 
against all imttators. 


Pure white light, and steady when 
burning, 


Price from £2 10s. to £6 6s. 















— 
“LHOIIAWIA 
SAHOVOUddV 



























































Unt 
= SS 


THE FINEST OIL LIGHT IN THE MARKET. 





Pe Rs cm LANTERN, mahogany body, 4-inch Condensers, entire brass fronts, complete, 
COMMERCIAL 4-WICK LANTERN, 4-inch Condensers and Portrait Combination 


Lens, £1 7s. 6d. 
Before purchasing see elaborately ILLusrratep CATALOGUE, with valuable information 
> 


300 pp.) 1s.; postage, 5d, Ditto, smaller, 6d. ; postage, 2d. Small Lists free. 
THE GEM Automatic SELF-CENTERING CARRIER. 5s. each. 
THE PRESTO INSTANTANEO AR : . 
of Dissolving. An be eos US CARRIER-FRAME. For any Single Lantern in lieu 


vaound Sides. These arg perigee PERDINGE fr, MagicLantern Slides, No, more 
free. Also strong square Paper bindings, in liey of Stripe: Soler ons eh 


corners and more lasting. Price, 1s. 6d. per roo: postage, 2 
’ ; 


epee 
—————— 

—— 
——$____.. 


: #5 
W. C. H UGH ES, ny ‘Mortimer Road cicechae mph ty 


my al a CEADEIEA, ADELAIDE, MELBOURNE, AND SypNEy ? : 
300 ure Sets. Plain, from 1g, each; coloured from 1s. 8d thats Over 800,000 Slides ; 


Biro i baibie aii too 
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MR. MALDEN'S TRIPLE LANTERN, 


Se Made specially by Mr. HUGHES; 
Gal | i | ; fitted with his large diameter long | 
Le focus objectives; special Chamber — 













ce) 


eS 
a 





ne Jets and technical fittings; grand | 
== results. 

a0 = = Be INE SE 

bs oe 

ze 19) PRICES ON APPLICATION. 
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sq., Dr. H. GRatTaAn-GUINESS, EmIL ERNST, 


SreLwyn, Madame ADELINA PartTrtTyI, etc. 





ce re eens 
7 OPO EE Te , 


OCWRA, E 























Supplied to CoLin 





THE DOCWRA TRIPLE pained the only Prize Medal (highest award). 








= a 






























































ages, 18.; posage, 0d,; small ditto, 6d.; postage, 2d. ; 


Pamphlets Free, 
W, C. HUCHES, Brewster House, Mortimer Road, Kingsland, 


Fully Illustrated Catalogue, ever sw p 
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THE MAWSON 


LANTERN PLATES. 


Four more Medals. 


















































——- Mesrs. G. West & Son, of Southsea, write : 


‘We have been very fortunate in securing the Medal 
i in London (Photographic Exhibition, Pall Mall, 18gr). 
/ We only started these Slides last Winter, and have 
i already taken Four Medals for them. We like your 
| Lantern Plates very much, and prefer them to any 


other we have tried.”’ 





MAWSON & SWAN. 


33, SOHO SQUARE, LONDON; 


AND 


. MOSLEY STREET, NEWCASTLE-ON-TYNE, 








ADVERTISEMENTS. 


ee —————— 





DAVID NOAKES & SON, 


INVENTORS, PATENTEES, & MAKERS 


Improved Magic Lanterns, Dissolving View and : 
Limelight Apparatus, Slides, and Photo- 


graphic Apparatus, 


SOUTH LONDON WORKS, NELSON STREET, 


GREENWICH. 
Telephone No. 8029. 





NOAKES'’ 
Improved Lecturers’ Lantern, 


Fitted with NEW PATENT OIL LAMP, giving the | 
most powerful light extant. 


Price, £4. | 









2s, Lanterns for Scientific Demonstrations Built to 
e suit Lecturers’ Experiments. 


NOAKES’ PATENT 
Intermediate Gas Regulator. 


For attaching to Limelight Jets, 4/- each. 
For attaching direct to Cylinder, 10/§ each. 








Before Purchasing, every one should send for 

our New List of Apparatus, containing 
“Practical Instructions to Practical 
Lanternists by Practical Men.” 
By Messrs. D. W. NOAKES and C. W. 
LOCKE, Post Free 6 stamps; or 350 
page ditto, with detailed List of Slides, 12 
Stamps. 





Bice a eee 
N.B.—Our Apparatus is supplied to all the principal Bands of Hope, Sunday 


Schools, Board Schools, and Scientific Institutions in the Kingdom. 
Special Quotations will be given for Science Lanterns, etc, 


























































































































i POULTON & SON’S 


‘LANTERN SLIDES, 


LANTERN SLIDES, either Plain or Coloured, may 
be had of any of Messrs. POULTON & SON’S extensive 
series of Views of England, Scotland, Wales, Ireland, 
or South of France; supplied Arranged in Tours with 
Lecture, or in Separate Views as required. 














LAF z 


COMIC LANTERN SLIDES. 


Afford Endless Entertainment for the Winter Season. 











POULTON & SON’S Sets of Comic Lantern Slides 
include Nursery Rhymes (Two Lectures), Caudle’s 
Lectures, Comical Dogs, Comical Cats, The History of 
a Funny Little Boy, Going! Going!! Gone!!! etc. ;¢te, 








“HOW I SERVED THE DOCTOR.” 





Slides Prepared from Customers’ N egatives, Prints 
Photographs, etc. ; 





Catalogues and all Par ticulars on application to any Optician - or to 


POULTON & SON, Taunton Road, LEE, KENT, 
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LANTERN SLIDES & APPARATUS 


ON HIRE. 


A large stock of well-coloured Slides, carefully arranged in sets, suitable for Complete 
Entertainments. Each set has a specially-prepared reading and an attractive title. The 
selections having been made by those who have had many years’ experience in Lantern 
Lecturing to young and old, will be found exceptionally useful to all engaged in such 
work, many of whom find a difficulty in choosing suitable subjects. 
SETS OF 50 AND UPWARDS FOR 4s. 36 FOR 3s. 
May be sent Cheaply and Safely by Post. 


Lanterns and other Apparatus at the most reasonable prices. 





SPECIAL OFFER. 


With a view to encouraging Societies to hold a Series of Monthly Lantern Exhibitions 
during the prbintoins « season, any Society holding not less than SIX Exhibitions at the 


same place, between Oct, 1st, 1891, and April 3oth, 1892, and hiring the Slides from the 
United Kingdom Band of Hope Union will be allowed to have 


THE SIXTH SET WITHOUT CHARGE 


for Hire, Each Hiring must amount to not less than 8/- for the Slides. 


NEW TEMPERANCE SLIDES. 


._,_-HE TEMPERANCE PICTURE-GALLERY.—Forty Slides, from superior drawings, 
: Oe various feats of endurance and hard work accomplished in all climates without 
cohol. 


THE LITTLE CAPTAIN.—A Series of twenty-four beautiful Pictures, illustrating the 
touching and Popular Story of Linde Palmer. 

ALCOHOL AND THE HUMAN BODY.—Twelve Slides, showing the injurious effects 
of Intoxicating Drinks on the various organs of the body, and on health and life generally. 


we He above have been prepared in superior 8tyle by the United Kingdom Band of Hope 


nion, and will be found exceedingly useful to those engaged in Temperance, Sunday 
School, or Mission Work, 


PRICES: 
Plain .. Ke a .. 12/-perdoz, Smaller numbers me .. 1/8 each. 
Well Coloured ee .. 24/- per doz. Do, _ .. 2/6 each. 


Packing and Postage extra. 


MAGIC LANTERNS, SLIDES, etc. 
Now that Magic Lanterns of excellent quality may be had so cheaply, and Slides in great 
variety may be hired at such low rates, 
NO BAND OF HOPE OUTFIT IS COMPLETE WITHOUT A LANTERN. 
Single Lanterns from 30/-. Dissolving View Apparatus from £4, 


For full Particulars send for the Complete Illustrated Catalogue of Lantern Slides, Dis- 
solving Views, Magic Lanterns, etc., Price 6d. (Net) Post Free. Catalogue of Apparatus 
gratis on receipt of addressed Postal Wrapper. 








All the above prices are strictly NET, and for CASH with ORDER. 
EVERY REQUISITE for Band of Hope Work at the Lowest Prices. Full List on applica- 


tion. Orders should be addressed ‘‘The Trade Manager,” and remittances made 
payable to JUDSON BONNER, and crossed ‘‘ City Bank.” Cash with Order. 


UNITED KINGDOM BAND OF HOPE UNION, 


4, LUDGATE HILL, LONDON, E.C. 




















| 
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BE ARD’S 


COMPRESSED GAS REGULATOR. 


Medal Awarded, Sept. 1891, Royal Cornwall 
Polytechnic Exhibition. 


















































Kelipse Single Lantern Slide Carrier 


HIGHLY COMMENDED. 


~ PRINGLE BEARD” MINIATURE 
TELESCOPIC LANTERN. 


Fitted with special helioscopic jacket focussing. 
Skewed gearing for lime turning off jet. Packs into 
polished mahogany case ; outside size, 83 in. by 63 in. 


by 74 in. high. 


SRW WPAN 


To be had at any sensep ie Ss. 


_R. R. BEARD, 62, Alscot Road, Bermondsey, LONDON, S.E. 
tc sr eee ee Se 
DwsSson’’s 


SPONGEABLE 
LANTERN SCREENS. 


PPOSSOCOCSCOSOCSOS4 


No Trouble of Tapeing. No Paper to Crack. 
















Will Sponge Clean. No Elevators Required. 
Always Hang Perfectly. 
Price List, ) 6 ft. 7 ft. 8 ft f 
Carriage Paia J11/3 15/6 20/- 26/6 35/. 43/6 7): 


— 





LOO 


JOHN DYSON & SONS, 
. QUEEN STREET, HUDDERSFIELD. 
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NO MORE SMELLING OIL LAMPS, 


Fe OO ea 


No More Explosions from Pressure Gauges 
or Compressed Gases. 


BRD OOOO OOO WY 


EASE & COMFORT in WORKING COMBINED wit CHEAPNESS. 


150 Candle Power at a Cost of Less than 
One Penny per Hour. 


THE INCANDESCENT GAS-LIGHT Co., 


14, PALMER ST., WESTMINSTER, S.W. 


NEWTON & CO., 


OPTICIANS TO THE QUEEN, 


Scientific Instrument Makers by Special Appointment to the Royal Institution of Great Britain, 
Manufacturers of Lanterns and Slides to the Government 
(HIGHEST QUALITY ONLY). 


Newton's Improved Blow-through Jet, 9 





NEWTON’S IMPROVED“ BLOW-THROUCH” JET. 


Is the best form for Amateurs. It is easy to work, gives a splendid light, and does not 
consume much oxygen. 





a a pinicecaete ET ‘ 
ILLUSTRATED CATALOGUE OF LANTERNS AND SLIDES, 


2) FGEET ST:,;°bONDON, &—-C- 
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Price 10s, each, 








YACHT RACING SCENES, 


Ee 


STANIFORTH’S: PATENT JET HOLDER & REGULATOR 


ai 


“—— 
- 
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For Raising, Centring, or Lowering 
Optical Lantern Jets to a nicety. 
Very simple. Can be fitted to any ex- 
isting Lantern, No Tray required. 
Light can be focussed while the 
picture is on the.screen, ” 


This Holder has been highly praised 
by J. B. Malden, Esq., and the follow- 
ing Editors: Amateur Photographer, 
British Fournal of Photography, 
and Optical Lantern Fournal. 


DIRECTIONS FOR USE, 

Take off the nut A and place jet 
under the clamp (; then screw down 
the nut just sufficient to allow the jet 
to be moved backwards or forwards, 
right or left. To move the jet up or 
down turn the wheel J. When the 
light is properly focussed screw down 
the nut A. 

To adapt the Jet Holder to single 
lanterns see fig. 2, which is a piece of 
wood 1} in. wide. At one end is a 
peg E, at the other a set-screw F. 
To fix it into the Lantern make a hole 
on one side for the peg, and one on 
the other side for the set-screw. 


Of all Dealers in Lantern 
and Photo Materials, or of the 
Inventor and Patentee, 


H. STANIFORTH, 


62, Fitzwilliam St., Sheffield. 


| LANTERN SLIDES 
—G, West & Son's wetl-koown Marine Subjects. 





H.M., 
LORD NELSON 


CRUISE OF H.M.S. ALBACORE, 


G. WEST & SON have been awarded Medal 


GLASGOW, 1881, 


OPTICAL LANTERN oO ; : 
hibition on a 16-ft. JOURNAL 1 


G, WEST & SON, PHO 


ASS AND FI 
THE GERMAN 


THE MIMIC BATTLE AT TH 
ELD GUN DRILL 
FLEET AT SPITHEAD 


SHIPS OF WAR. TORPEDO WARFARE. 


AND 


H.M.S. VICTORY. 


SAILOR LIFE ASHORE AND AFLOAT. 


E ROYAL NAVAL EXHIBITION, 
BY 70 SAILORS OF H.M.S. EXCELLENT. 


THE FRENCH FLEET AT SPITHEAD. 
READINGS WITH ABOVE. 


AND MANY OTHER INTERESTING STUDIEs, 


i 


Exhibitions :— 
TY OF GREAT BRITAIN, 1891, 


PHOTOGRAPHIC SOCIE 


CARDIFF, 1891. 


VENTNOR, 1891. 


s for Lantern Slides at the following 


LEEDS, 1891, 


Making over 4° Medals for their wonderful Marine Studies. 





Screen, and they fairly 


CATALOGUES AND |] 


ee 
enti 





“We recently pr 
‘brought down 


*"RICE LISTS POST FREE. 


th 


ojected them at a public ex- 
e house,’ ” 


TOGRAPHERS, SOUTHSEA, 
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LANTERNISTS 


Who are in search for the VERY BEST 

Oil-Light Lantern should read Report of 

the London Lantern Society Meeting, 
26th Oct., 1891. 





Stocks’ Improved Lantern is 
also particularly adapted for use 
with Limelight. 





Full Particulars from the Inventor, 


W. STOCKS, RYE, SUSSEX, 


Stocks’ Patent Oil Lamp, 





rn. 


VALENTINE & SONS’ 
LANTERN SLIDES 


Of ENGLAND, SCOTLAND, WALES, NORWAY, MOROCCO, SPAIN, AND WEST 
INDIES. 


Comprising about 28,000 Views of the finest Scenery and Places of Interest, 50 sets with 
descriptive readings, to be had from Opticians throughout the world. 


Stocks’ Improved Lante 











, 


Works at DUNDEE AND BALDOVAN (ear Dundee). 
Wholesale and for Export only at 152 and 154, PERTH ROAD, DUNDEE. 
LONDON OFFICE: la, CRAIG'S COURT, CHARING CROSS, 8.W. 


CG. W. WILSON & CO., 


2, us ts SWITHER ZSELELES, ABERDEEN, 


MAKERS OF THE HIGHEST CLASS OF PHOTOGRAPHIC 


LANTERN SLIDES, 


WILL BE GLAD TO SEND A COPY OF THEIR CATALOGUE 





Post Free on Receipt of Address. 





Go to the OLD FIRM for NEW IDEAS. 


New Slides and Sets made for accurately and artistically Illustrating Lectures, Stories, Poems, 
Dissolving and Mechanical Effects, and Comic Subjects, of any Nationality or Period, by 
Special Hand Drawn Designs, for producing Negatives, and every form of 
Photo-Transparencies, by FRANK WEEKS, Principal Artist-Draughtsman, Slide 
Designer, Inventor and Maker to the Trade, 21, THORPE Roap, ForEsT Gates, Lonpvon, E, 
Established 1875. Circular and Terms Free for Stamp. 


, 
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EVERY LANTERNIST 


SHOULD READ 


The “Zmateur Photographer.” 


—_— 


A Special Series of Articles on the OPTICAL 
LANTERN now appearing. 


| 
Hints Given and Difficulties Solved in the 
Answers Column. 


SECONDHAND APPARATUS BOUGHT, SOLD, AND EXCHANGED 
THROUGH THE SALE AND EXCHANGE DEPARTMENT 





EVERY FRIDAY. TWOPENCE, 


OFFICES: 1, CREED LANE, LONDON, E.C, 


——_—— 


ADVERTISEMENTS. - 


Crown 8vo, cloth, 278 pp. Price 3s. 6d. 


THE BOOK OF THE LANTERN. 


By T. C. HEPWORTH, F.C.S. 


A Practical Guide to the Working of the Optical (or Magic) Lantern— | ) 


either as an Educational Instrument for Exhibition Purposes, 
or as an Enlarging Apparatus for Photographers. 


With Fall and Precise Directions for Making and Colouring Lantern Pictures. | 


THIRD EDITION, REVISED, WITH 75 ILLUSTRATIONS. 


‘This elegant ‘book’ comes at a timely period. Its author is well known in 
London circles as one possessing such skill in all matters connected with the 
lantern as to enable him to speak with authority. The work, as a whole, is com- 
prehensive, and is characterised by an excellent literary style, which, of course, is 
only to be expected from Mr. Hepworth.”—&ritish Journal of Photography. 


Donoon : 
HAZELL, WATSON, & VINEY, Lp., 1, CREED LANE, E.C. 


The Mawson 
Lantern Pilates 





are the best. 


MAWSON & SWAN; 
LONDON: 88, SOHO SQUARE 
NEWCASTLE-ON-IYNE: MOSLEY ST 
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il} | 108 pp., price 2s. 
| 
| 
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ORKS ON PHOTOGRAPHY. 

















| 
| 
| 
: 
i The Photographic Quarterly. Edited by CuaritEes W. Hastines. 


| Illustrated. The only publication devoted exclusively to original articles on 
Photography, and the kindred Arts and Sciences, by the best writers. Each 
number contains a summary of the principal events connected with the advance 
of the Science of Photography and its progress as an Art, and will form a com- 
plete digest of all matters of interest to workers in Photography. Royal 8vo, 




















Amateur Photographer’s Annual. The only Year-Book brought 


out to meet the special wants of Amateur Photographers. [llustrated, Price 


1s., or in cloth, 1s. 6d. 











Dictionary of Photography for the Amateur and Professional 
Photographer. By E. J. Wau. Second edition, revised, with upwards of 380 
concise and explanatory articles, illustrated by many specially prepared Dia- 
grams. Crown 8vo, cloth, 300 pages. Price 2s. 6d. 

Picture Making by Photography. By H. P. Roprnson. Second 
Edition, revised, with additional chapters on Instantaneous Photography and 
the Persistence of Vision, and Naturalistic Photography. Crown 8vo, cloth, 
160 pages. Price 2s. 6d. 









































} 


bie | ing directions for the production of Sensitive Paper. By W. E. WoopBtrY. 
Crown 8vo, cloth. Price 2s. 
*,x* All the above are sent post free. 





The Book of the Lantern. By T. C. Hepworrn, F.0.8. A 
Practical Guide to the Working of the Optical (or Magic) Lantern—either as 
an Educational Instrument, for Exhibition Purposes, or as an Enlarging Ap- 
paratus for Photographers. With full and precise Directions for Making and 
Colouring Lantern Pictures. Price 3s. 6d. 


The Gelatino-Chloride of Silver Printing-out Process, includ- 











flmateur Pbotographer’s Library. 
Crown Octavo, Stiff Paper Covers, Is, Limp Cloth, Is. 3d. 





The following form the first of a series of works to be published at 
intervals as the “ Amateur Photographer's Library” ;— 


No. 1. Platinum Toning. By Lyonen Cuark. 


No. 2. Competitive Papers on Photography, 1 to 6. 
No. 3. Experimental Photography. By OC. J. Learer, F.C.S. 
No. 4. Short Chapters on Art Photography. By Ht. Pf. 


ROBINSON, 
No. 5. Development. By Lyonet Crark. 
No. 6. The Art of Retouching. By J. Huserr. 





London: HAZELL, WATSoN » & VINEY, Ld, 1, Creed Lane, E.C. 
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MAGIC LANTERNS AND SLIDES, 


WHY does WALIER TYLER do the Largest Business and is able to Make and 





Sell Lanterns and Slides cheaper than any so-called Manufacturers and Stores? | 
_ BECAUSE, making the Lantern and Slide business his entire occupati he i Wh 
produce goods of much better quality at lower prices, and it is eutated i a ce eer | i 


a Lariat ge supe more Lantern Missions with goods than the whole of the other houses _ 





WALTER TYLER has the Largest and Best Stock of Lanterns and Slides in the Ne 


World. Upwards of 200,000 Slides on 7ravel, Views, Scripture, Temperance, Comic 


Tales, Chromotropes, Effect Slides, etc., which can be purchased at most moderate prices, or | 4 


¢an be had on HiRE on specially low terms. 


A Marvel of Cheapness: WALTER TYLER’S 
NEW LANTERN, 1 


with 4-inch Condenser and Combination Portrait 
Lens, 4-wick Paraffin Lamp, in case, complete for | 







att 
ikem 
| 


The Helioscopic Lantern has EVERY IMPROVE- | 
~ MENT, and can be used either ~ 
with Oil or Limelight without 


THE VERY BEST made; and are — 


Portrait Combination with Double © 


Fronts, all of which are carefully _ 


nating Power of this Lantern is of _ 


hy 
ee 
Vk hd La 


that of the Limelight. The result 


PLL 


duction of an instrument in every ~ 


2 


Lig 


teen Lanterns of other well-known | 


TO ANY. : 
All requiring the very best value | — 
should not fail to send for the 





Es 


; 

} 
ai 
ha 


| + 


alteration to the Lantern; the © 


Lenses are WARRANTED TO BE — 


Racks and Pinions, and Tinting ~ 


selected and tested. The Illumi- ~ 
great brilliancy, almost equalling — 


:. 


of these improvements is the pro-| ~ 


way superior to lanterns of other | 
makers at a similar price. ie 

Over 50 Helioscopic Lanterns 
have been sold to one Society, and ~ 
after severe competition with Six- 


makers, WALTER TYLER’S was 
pronounced to be far SUPERIOR — 


; Largest and Most Complete CATA- 
LOGUE (apwards_ of 420 pages), which will be sent Post Free to any part of the world for — 


Six Stamps. This Catalogue contains a lot of most useful information for working allkinds _ 
of apparatus, and also a list of all the sets of Slides and the New Improvements in Lantern — 
Appliance. The Catalogue has cost several Eundreds of Pounds to produce, and is well 
known to be the best Catalogue published. 





Large Quantities of Second-hand Lanterns and Slides. Great _ 
Bargains. Small Catalogues and Second-hand Lists Post Free. : 


WALTER TYLER, 
48 to 50, WATERLOO ROAD, LONDON, S.E.— 
Ez 
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AGIC & DISSOLVING VIEW LANTERNS 
— . Best Bi-Unial Lanterns, 














‘Best Triple Lanterns, 
£15 15 0: £2200: 
£45 0 0 








Projection Microscopes 
From £10 10 0 


Best Oil Lanterns for 
Kerosine. 
The most powerful made. 


Mahogany bodies £6 6 0 
Tin bodies ... £410 0 


Powerful Drawing- 
Room Lanterns, 


With3-Wick Lampsand 4-in. 
Condensing Lenses £2 10 0 


PHOTOGRAPHIC VIEWS FOR THE LANTERNS. 


Illustrative of all Parts of the World—Scripture and Temperance Stories— 
Nursery Tales, etc., etc. 


12s. per Dozen. 


ILLUSTRATED AND DESCRIPTIVE CATALOGUES FREE. 


Awarded 27 Medals at leading International Exhibitions -for quality of 
Instruments, including 


Paris Universal Exhibition, 1889, 2 Gold Medals. 
LONDON, LIVERPOOL, MELBOURNE, ADELAIDE, Etc. 


W. WATSON & SONS, 


oe ~ ape HOLBORN, LONDON. 
WANSTON STREET, MELBOURNE, AUSTRALIA. 


Steam Optical Fa 
ctori 
ries, 9, 10, 11, 16, & 17, Fulwood's Rents, London. Established 1837. 


Uitte 











